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In order to investigate maneuvering characteristics of KCS in waves, captive model test in regular waves was conducted, Purpose of
the test is measuring maneuvering hull forces when ship is maneuvering in waves, Model test was carried out using CPMC (Computerized
Planar Motion Carriage) of ocean engineering basin in KRISO (Korea Research Institute of Ships and Ocean engineering), Total 6
degrees—of—freedom motion were fixed by two points supporting captive model test device, which is specially designed for this test.
This system estimates 6 degrees—of—freedom forces and moments through 12 strain gauge signals, Mapping matrix from strain gauge
signals to 6 degrees—of—freedom forces and moments was derived by a well-organized calibration test, Static drift test was conducted
in calm sea and in regular waves with various wave conditions, Hydrodynamic coefficients related to drift angle were extracted for
each wave conditions, and the effect of waves on course stability was analyzed,

Keywords : Captive model test(L 2SS, Regular waves(THHEII), Static drift test(HHAISIAIS), Ocean engineering basin(GlYZEseX)
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Fig. 2 KCS container model ship

Table 1 Principal dimensions of target ship

ltem Real ship | Model ship
Scale ratio 65.83
Lyp 230.0 m 3.49 m
Displacement 52030 m® 0.1818 m®
Fn 0.173
Ship speed 16 knots | 1.014 m/s
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Table 2 Comparison between ‘Double 6x6 method’ and
‘Single 6x12 method’ by validation set

Force Value Rgal Double 6x6 | Single 6x12

component weight method method
X value [N]| 39.24 39.664 38.81
error [%] - 1.08 1.10

v value [N]| 49.05 50.624 49.785
error [%] - 3.21 1.50

- value [N]|117.72| 118.216 118.04
error [%] - 0.42 0.27

K value [N]| 2.943 3.236 3.037
error [%] - 9.96 3.19

M value [N] |25.997 23.135 26.941
error [%] - 11.01 3.64

N value [N] |25.997 24.731 25.721
error [%] - 4.87 1.06
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Fig. 7 Flow chart of data acquisition system
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Table 3 Static drift test conditions

Condition
Test Wave length ] o
(A L) Drift angle (°)
Calm water - 0, £2, +4, +£6, 9, 12, 18
0.7 0, 2, 4,6,9, 12
Head sea 1.2 0, 2, 4,6, 12
(x=180°) 1.0, 05 |0, 2, 4,6
1.5 0
0.7 0, £2, 4, +6, 9, 12, 18
Beam sea
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Fig. 10 Frequency domain analysis(FFT result)
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Fig. 15 Static drift test results at head sea (yaw moment)
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Fig. 16 Static drift test result in beam sea (sway force)
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Fig. 17 Static drift test result in beam sea (yaw moment)
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Fig. 18 Static drift test result in head sea (in small angle
with linear fitting)
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angle with linear fitting)

Beam Sea (6 : negative)

1 1
25 x10° Y 05 x10™ N
x* :
/
-3
7
7
35 £
/
/
/
4 /
A
~

45T

5 5

6 -4 -2 0 6 -4 -2 0
B [deg] 3 [deg]

Fig. 20 Static drift test result in beam sea (in small negative
angle with linear fitting)

Slgict £ Al 6AIRE 50| T4 AlstolA] HEARM|
SOl $=OLE, 4.2, 15| B4 5 HEALY A@AT2LE
| Q.

ot dotdlet 230| ARER

Table 4 Hydrodynamic coefficients

Test | Mg Y, N, [,
VCV:;'ZF - -8.931E-3 | -5.073E-3 | 0.568
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Beam seal (B=0°~6°)
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